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FOREWORD 


This volume presents the planning, funding levels, facility re- 


 Quirements and schedules for the continuation of the Advanced Recon-= 


naissance System, SAMOS, under Air Force management and in compliance 
with Hq USAF guidance for technical emphasis, This volume describes 


the system concept » Program objectives, systen characteristics » the 


various subsystems which comprise the whole, and the testing program 
being employed to develop the systen, _ oe 

The development emphasis in this plan gives priority to visual 
reconnaissance over ferret and to the method over the read- 


out method. Every possible effort is being taken to provide the 


earliest possible flight demonstration Of the system. the plan will 
permit the development of the basic reconnaissance payloads and R&p 


research and develomment program capable of satisfying the SAMOS “ 


It is recommended thet the plan be &pproved as written and — 
| in accordance with the FY 1961 Financial Plen and FY 1962 
Budget Estimate included in the plan, | 
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Personnel requirements not only at AFBMD but at various supporting 


agencies, Included in the augmentation features, which wil} require 
additional effort are: | | | | : 


&. Technical facilities for testing components, Subsystems, and 


complete systems under 8ppropriate environment for extended periods | 
of time. | . an | ee : 


be Additional special testing, including reliability testing, 


at hot only the prime or integrating contractor facilities but at the 
various new subcontractor facilities which mist be monitored Closely 


to assure progress matches the desired time schedules and quality 
requirements. | | 7 7 | 


iy Ge Addi tional contractors involved in the new search camera and | 
recovery subsystem fields will require @ considerable increase in 
the Pr e a . 


travel requirements for , Ogram Office ang supporting agency 
personnel, | - 


‘requirements is being Provided by Separate correspondence related to 


this plan. [+ is essential] that expedited recognition and Support of 
these additional manpower requirements be provided if these accelep_ 
ated and augmented SAMOS efforts are to proceed as rapidly and a 
effectively as desired. » 4 
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KGROUND SUMMARY 


The SAMOS Program is & program currently documented under AFRBMD 


_ Regulation establishea under Gillette Procedures. Under this 


documentary procedure, formalized development plans have been the 
basis for development of the system. ‘The latest previous develop- 
ment plan was submitted 15 January 1960, For @ complete background, 
these development plans offer detailed information, 7 


Carly as 1946. It then had a period of limited activity, except for: 
studies, culminating in the Publishing of RAND Report 262 (November; ; 
: , ). : . 


nd rec ‘Proceed. spr 
of 1955, design study Proposals were 80licited by the Air Force from 
selected contractors. eae | ‘&, 


the sole Suide to the type of Contractors B0licited, Those solicited 
were the Lockheed Aircraft Corporation, the Radio Corporation of | 
Anerica, Glenn L. Martin Company, and Bell Telephone Laboratories, 

Bell Telephone Laboratories declined to Submit a Proposal, 


separate and distinct development Plans. The Lockheed proposal was 
considered to meet the requirements most satisfactorily, The 
develonment end test of ws 117L was Lockheed Aircrart 


awarded the , . 
- Corporation on Contract AF 04.(647)-97 in October 1956, The 


Massachusetts Institute of Technology wag awarded the contract for 
research and develomnent of the WS 1171 Guidance ang Orbital Attitude 
Control Equipment on Contract AP 04(647)-103 in November 1956, at 
this time, the executive management of the Project was designated 


rate consistent with g00d management. 
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of the Secretary of 


. approval 
Defense. ‘The Secretary announced that prior to assuming responsibil- 


ity for a Specific program, the appropriate 


would submit for approval 
system Including our relat 


military departments 


to the Secretary detailed plans for the 


tionship with Unif 


and other eppropriate agencies. 


ied and Specified Commands 


3 has been "tentatively" 
r fund level than requested. [The opera- 


% 
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conditioned by the R&D results, The letter directed parallel R&p 
testing of readout and recovery, earliest achievement of flight 


_ dates, and provision for & minimm capability to Process intelligence 


"take", 


photo recovery payloads. 


Based on this gut e, a Proposed program Was presented to the AFEMC 


on 15 July 1960 and to the Department of Defense on 18 July 1960, 
Specific direction from Hq USAF, as a result of these presentations, 


been received (AP DSD~AT 71953, dated €3 July 60) and the plan 
which follows has been prepared to conform to the guidance received, 
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DESIGN CONSIDERATIONS 
Re aan PNK 


I. INTRODUCTION 
LUN 


A. OBJECTIVES FOR SAMOS 


1. The national importance of timely intelligence is fully 


Pecognized. In examining how well] SAMOS will contribute to satis 


the intelligence needs of the country the following points must be kept 


replace, other intelligence collection systems and techniques. It 


should be considered as gq very productive and timely adjunct to all 
be SAMOS has two major unique characteristics (common to 
Satellite systems) which set i+ apart from other collection systems: 


(1) It ig capable of unlimited Seographic access with the 
least risk of major political remifications, as 


(2) It ig capable of high repetitive world-wide collec. 


tions in a very time responsive manner, | 


| 2. The SAMOS R&p effort is likely to Produce, as a Part of its 
controlled Rap tésting, intelligence information of & great value which 
will be reflected in modification of the requirements. ‘The system mist - 
not be limited to the support of only military requirements, It must 
be basically responsive to intelligence and surveillance requirements as 
dictated by National policies, | 7 


7 a. Terrain and culture features of the earth's surface; d.e. 
visual aspects by photos or other means. | : : 


be Electromagnetic emission; i.e, » Ferret, Comint, other. 


4, Within these broad reconnaissance areas » the first priority 
1 
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basis in a repetitive manner. Also, sensors must be developed which can 
be 


collect in? 
plishments 
development 


5. 
document : 


| ) Sieve seen Hise would need to approach 
20 feet on a Side. Repetition of this general search 
at the rate op approximately onee each month initially 


ormation which will useful in assessing technical accon~ 
or capabilities of Specified nations. The timeliness of the 
Of these sensors must be emphasized. 


The following is an abstract from the above referenced USIB 


* He HH HH 


"At the present time, the U.S. Intelligence Board ig Paced 
with several outstanding Problems which should be con- 


the 1961-1962 time Period as follows: 


& Our first and most urgent priority requirement is 
for a ‘Photographic Teconnaissance System capable of locat- 
ing suspect ICEM launch sites. it is estimated that 

sites aun: Of operational Soviet. ICBM's 
will be completed between now and the end of 1962. It is 
Our strong belief that our best and Possibly our only chance 
to detect these sites will be during the construction phase; 


Once these sites ere completed, we Will have considerably 
less Opportunity to detect then. It is important, 





portion ¢ 
Photo 






would give us a relatively high degree of assurance of 
Providing the information required, Read-out of the - 


Photography on this frequency would establish trends and 


be used to Supplement that obtained by other means for the 


improvement of mapping and more Precise location of 


_ targets in the Soviet Union in response to the Emergency 


Wer Plans of the Armed Services, 


This document contains information affecting the national defense of the 


| SECR ET 1-2-2 


United States within the Meaning of the Espionage Laws, . 
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b. If suspicio 8 locations are identified which might be 
Possible ICBM leunch Sites, these locations Will be added 





qd. oP technological development barriers preclude the 
| ectives for resolutions described &bove, the 
. designate resolutions which are acceptable 
Om an intelligence standpoint," | 


Neate nae 
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Past years, “Many of these advancements j although presently incorporated 


in the system des » are yet not thoroughly Proven and are critical to 
_ the satisfactory routine performance of the system, ae 


b. The nature of the intelligence mission requires flexi- 
bility of Operation with multi and/or adaptable Sensors. It is im. | 
Probable that eny model. of sensor Will be Berially produced in large 
quantities. Job Shop production and special handling may be expected 
to keynote the Preparation of Sensors for some time to come. It is 


2. Carefully controlled experimentation and Study of both the 
collection ang t analysis functions must be conducted during the R&D 


| Period with test results to determine the best methods of employment 


until eppropriate feasibility and reliability can be demonstrated, 
Standardization » design freezes and Other “over control" during develop. 


_ ‘Ment can only inhibit the efficient development of this unique system, 


3. The pacing nature of the development program, the inability 
to define fully the requirements for exploitation of the System, and 
the re ent for flexibility in the sensors ives the stro indi- 
Cation that the SAMOS System will have an "Rep Complexion” for some ts 
t 


a | system as important as this mst be given every oppor. 


tunity to Succeed. Therefore, we must fully exploit on a continuing 
basis the maximm levels of American technology, 7 | 
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Scale operations. 


6. This. 
? e 


Te The requirement for complex non-standard equipment, 
ed technical 


specially gski11 
the mission ata 


Cal personnel and maxdmm Security to perform 
modest level of effort, are not Compatible with | 


Standard Air Force organizational and logistic concepts. The Rg 


facilities for launch, tr 
. quired for the system testing and to &ain the maxdmm amount. of intelli. | 


| 


tional" phase of 


acking, Commend, readout and Processing re~ \ 


R&D phases can all be utilized for the later "opera- 
the program, rather than consid the establishment 


. Of an entirely new duplicate set of facilities and equipments; 


8. It is not possible, for instance, to take immediate adven~ 
tage of Btate~of=the-art improvements in equipment and techniques on a 
mass production basis, The Standardization of equipment necessary for 
force=wide use within the Air Force restrict us, time-wise and money- 


most likely be singularly unique and certainly firmly fixed Seographi- 


cally. These features make the system 


very emenable to Special treat- 


ment from an organi zation and logistic Viewpoint. Even still, certain 


portions of the 5 


These must be individ 


"place when it ie 


capability of the 


This document cont 


ystem may be subject to some degree of standardization, 


Clearly apparent these will not inhipit flexibility and 
8ysten, . 
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Cc. Be staffed by specially trained, technical personnel 
in combination with personnel experienced in Teconnaissance and 
gence operations, - | 


d. Integrate closely all elements of the system to 


» this compact integration of all systen elements will provide 
the least risk of Security compromise. _ | 
Cc; REQUIRED PROGRAM ALIGNMENTS 
1. NEW DEVELOPMENT EFFORT 
| ge 


resolution (5') photo Sensor system and a mediun resolution (20') 
adout Surveillance. Both of these photo systems are limited in 


requirements indicates that highest . 
Search of a Substantial portion of = | 
Search should be at 20' resolution, Repetition 





of this general Search is required 


core’, ait 18 evident that the past development apportion- 
ment of efforts is not Compatible with the latest USIB established 
priorities, | | | | 


(fi1m) technique systen. The system will have a 20! resolution (or 
better) capability. Gross area Coverage per orbital trace will be a 
feature. Accurate overland reco of the exposed film will be 
included. Subsequently, In this pinn. this new "Search Capability" = 
(Area, Coverage Reconnaissance) has been designated an E~6, includes 
back=yp recovery systems. An application of the ATLAS ICBM will be 


used ag the initial or gole stage for the launch of this system. 


qd. In pursuing this ney effort, emphasis will be placed 
on technical soundness; the Aerospace Corporation will participate in 


| | | 1=206 
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2. CHANGES 10 PROGRAM IN BEING 


The exi ee program has been a minimm R&D effort in 


| xi st. 
terms of "back-up" ang depth. In line with the new guidance and the 


intelligence "take". Unfortunately, the initial flight tests cannot 
be made with & systen of optimum characteristic for the highest prior. 
ity search requirement. This must follow on an accelerated basis, 


success of the program. In order that maxima effort be placed upon 
the "Search" problem, the Surveillance System (E-2) has been reduced 
in scope of flight testing; the Ferret (F.=2) testing has been reduced, 
and launches of the F-3 have been eliminated for the time being, 


| This plan Will direct emphasis on studies, research, and 
development which will lead to Solution of such Problems as (1) op 
taining one (1) foot resolution from satellites, (2) the weather 
(cloud coverage) effect, (3) special sensor Spplications (new stereo 
techni ques, Optics, filters, stabilization, etc.), (h) employment 
techniques, (5) Special Ferret Spplications and (6) recovery techniqus, 


‘D. SYSTEM CONCEPT 
1. ‘The SAMOS concept utilizes satellite Vehicles, modifiea 
TREM 


orbit i | 

: » successive passes over the earth's ‘surface 
will be displaced appropriately at the equator. This offsetting will 
permit a Single vehicle to Observe the entire earth in a total time 
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readout, 


2. Re-entry and recovery will be achieved by two methods: 


8. High Resolution Flights (E-5): The re-entry and 


detect, locate » &nd accomplish air recovery of the capsule. If over- 
water air recovery fails, surface vessels, similarly equipped with 
direction finder systems, will recover the capsule from the sea with 
the assistance op helicopters, | : 4 ee 4 


«Bes The satellite vehicle equipment used in the readout 
portion of the SAMOS program will be programmed by a ground=space 
communication link to activate and deactivate ‘Visual or electronic 
sensing equipment over the target, Over a SAMOS ground receiving 
station, the vehicle shall, upon Command, transmit the recorded data, 


4, The data processing portion of SAMOS will develop the 
capability to process the data collected by the SAMOS vehicle sensors, 
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Correlate the data with time and the orbital information, and extract 
and report time-signi ficant information, © es 


The further development use and planning for Subsystem I 
requirements is contained in Appendix I to this Development Plan, 
which is to be published at a later date, | 
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E. PROGRAM ELEMENTS 
—— Len, 


1. Visual Recomeissance (Subsystem &) 


2. Recovery 


potential ground coverage in excess of 9,000,000 
_ PYovide a search capability. | | | . 


| | (a) Because of the urgency of obtaining a 
recovery system with a payload of the £.6 characteristics, it may be 
desirable to fund ang pursue parallel approaches through the design 
phase of the development: thereby minimizing the probability or over= 
looking the most desirable and expeditious @pproach,: | | 
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2. Electronic Reconnaissance (Subsyst em F) 


& The equipment required to conduct reconnaissance in 


megacycles consists of satellite-borne receiving equipment including 
the data Processing and storage Capabilities required to return 


vehicle equipment adjustment Plus the transmission of Teconnai ssance 





, system 
nely Sophisticated to assure recognition of new exotic 
presently under develomment, 4A Specific mission vehicle 
(F=3) is under design and 3 study to provide the capability 
of looking at Specific oF inten erest detadl and to exch ne 
take of the F-2 ang other intelligence sources, An Fuh system has 
&ls0 been under Study to accompligh these missions more effecti , 
using advanced techniques and Combining the advantages of both type 
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we Qu S flights will utilize Atlas Series D or E 
boosters. Some component testing will be accomplished using THOR 
boosted vehicles, | 


C. . . 
data, collected during the R&D program, to the intelligence community 
in accordance with procedures to be established by the intelligence 
community. | | 


2. Stuty 


| | Engineering, R&D operations analysis, and system design 
studies will be conducted. Studies which explore possible system 


the Geophysics Research Directorate (GRD) in the form of necessary 
facilities, ™ channels, power source, vehicle design, technical 
information and other items which enable the GRD to utLlize 
SAMOS test flights for collection of ¢tha Geophysical data which has 
been to be critical to -system design and operation, 


3. Testing 


&. petalls of planned flight and ground test activity 
are indicated in the "Test Annex" portion of this development plan, 
But in general, the following test activity will be pursued in the 
SAMOS develonment &pproach., ‘The perts, sub=assemblies, Components, 
subsystems, and complete system will be subject to testing at pro- 

: | lave? | : 


Systems will be tested ag outlined in the respective specifications, 
the testing Program at contractor and subcontractor plants, and 
flight test bases Will consist of: (1) acceptance, 
qualification, reliabili » type and acceptance tests; (2) ve 
tests at Santa Cruz Test Bases (3) special field tests; and (4) 
flight tests. ‘the latter includes system testing to be &ccomp1i shed 
during the pre-launch, launch, on-orbit and recovery phases of R&D 
— Llight operations, as well as Component test launches where feasible, 


be In addition, tests will be conducted using a systen 
experimental test Laboratory, equipped with Agena vehicles er 
Portions thereof, and Leboratory checkout equinwent similar in 
function to that used during modification and checkout of flight 
articles. This capability is required to provide adequate testing 
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| program changes, testing, and to eugnent the includeg launch 
schedul, wherever possible, either at the PMR or AMR. 

d, The testing Program for Subsystem I developed 
equipment will be ag “n Subsystem I Appendix to be attached | 
hereto at a later time. | = | | 


4, Pergonner Training | | 
- conducted en iz Yore® Personnel will be limited to that 
Which can be ed on an informal bagis at system facilities with 
no interference with the R&D program, | | 
De Reliability 


d operate ement of a relishility which yi1] allow long un- 
attended Operation of vehicles and other payloads is recognized ag 


tests will be at part, Swwonent and system levels over a 
Suitable range of simulated Cuviromental conditions, A fabrication, 
test, and Control program will be in force to assure 
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6. Test Facilities 
——_tilities 
initial leunchings beginning in September 1960. Combined SAMOS /MIDAS 


launch schedules have been compressed to the maximm extent on this 
facility providing no flexibility or possibility or program augmenta- — 


= tion through Calendar Year 1962, In order to regain flexibility and 


AMR 


to insure against program stoppage due to a catastrophic failure or 


destruction of either of the present pads, additional Pads and a 


future SAMOS, MIDAS or other Program requirements. It is anticipated | 
that some re-entry testing may be accomplished from AMR as a part of 
Ballistic Missile testing. Some Component testing for payload or 
recovery systen development Purposes may algo be scheduled at the 

3 on pad availability, | 
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IT. OS SYSTEM CHARACTERISTICS 


A. GENERAT, 


&. Airframe . Subsystem "a" 
be. «Propulsion - Subsystem "Bp" 
C. Auxiliary Power . Subsystem "c" . 
d. Guidance and Control - Subsysten “De 
e. Visual Reconnaissance - Subsystem "pt" 
f. Ferret Reconnaissance « Subsystem "PF" 
&- Command and Control - Subsystem "y" 
bh Data Processing - Subsystem "I" 7 
i. Geophysical Environment - Subsystem "Jy" | 
J- Qualitative Personnel Requirements Information - * 


B. ATRBORNE SYSTEM a | 
STEM | 
* he Flight Configuration I (3 flights through February 1961 ) 
sg, "Subsystems a | a 


| (1) Airframe - Subsystem "4". Design characteristics 
for this configuration are adapted to the dual Payload installation 
described below. The satellite vehicle airframe will consist of the 
following: The nose-cone assembly, a part of Which will be jettison- 
able; the forward midbody assembly, including the forward equipment | 
rack and payload supports > the aft midbody assembly; the art equipment 
rack; the Propellant tanks: the pressure spheres; fairings; antenna 
and instrumentation booms; ang the adapter assembly, including the 
Provisions for retro-rockets. The airframe will be the carrier for 
the equipment it houses and Supports and will Provide the necessary 
environmental protection, structual integrity » 8nd alignment. During 
the coast Phase the vehicle airframe will separate from its adapter, 
which will have been attached to the ATLAS booster during ground 
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attained by subjection of the airframe subsysten to qualification 
testing under the SPpropriate structural and environmental specifica- 
tions. The most severe conditions are simulated as accurately as 


| (2) Propulsion « Subsystem "B": ‘The satellite 
vehicle propulsion subsystem will Consist of the rocket engine ang 
associated equipment. The rocket engine, USAF Model No. YLR-81-BA-5,_ 
will incorporate a Single thrust chamber assembly, oxidizer ang fuel 


control rockets 3 the propellant ‘pressurization equipment, including 
necessary regulators » Valves, and Plumbing; and the necessary auxilia- 
ry equipment. ‘The liquid propellants Will consist of inhibited req 
fuming nitric acid ( IRFNA) as the oxidizer, and unsymmetrical dimethyl- 


ary to provide the degree of reliability for succes Sful accomplishment 
of the mission. The highest degree of reliability assurance possible 
prior to flight will} be attained through logical » timely, and extensive 
development testing of components » B8ub-assemblies » &8semblies, and the 
entire subsystem under applicable environmental conditions, to the | 


Suitable test facilities and experience available at ARDC Centers as 
well as other institutions » Civilian or military, during the prelaunch 
development and qualification phase. The Propulsion reliability gained 


_ through experience in the DISCOVERER Program is directly applicable to 


_ (3) Auris Power = Subsystem "C's The auxiliary 
power subsystem will consist of silver peroxide-zine primary batteries ; 
inverters, a voltage regulator » Wiring harness » the flight termination 
equipment, a power Switch, a Limiter assembly, and associated connec- 
tors, plugs, terminal strips, attachments » €nd wiring. ‘The subsystem 


shall have its own Power supply. Reliability of the auxiliary power 
Subsystem will be maintained and improved by: | 


(a) Analyzing and rectifying the high failure rate 
known to exist for auxiliary power systems components, particularly the 
400 eps and the 2000 eps inverters. | | 
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(b) Conducting diagnostic tests of the auxiliary 
power systems components operated on the bench into actual loads with 


| Pealistic on-off cycling and with suitable instrumentation to observe > 


internal transients and abnormal behavior. 


(c) Conducting component and subsysten design 


| improvement program, utilizing redundancy, derating parts, minimizing 


stress, reducing complexity and incorporating Such other features ag 


‘will extend lifetime without Significantly degrading performance. 


7 | (d) Isolating shorted or defective loads, loss of 
Which will not be Catastrophic » 80 that power wi continue to be : 


Supplied to operable portions of the load. 3 


| ; (e ) Conducting component life tests in all 
significantly different modes of operation, including On~-off cycling, 
programmed power levels » and/or continuous Operation as applicable, 


Performing of these tests with actual or suitably Simulated loads and 
environment. | | 


| |  (£) Broadening Component specifications without 
ambiguity to insure that al] anticipated duty cycles and application 
conditions are covered, 2 | ss 


(g) Determining the extent to which quality con- 
trol has been a factor in component failures, and thus instituting more 
rigorous inspection procedures, Initiating a back~up Production source 
if warranted. | | os 


So (h) instituting more rigorous Procedures for re. 
Porting the circumstances associated with inverter failures, and main- 
taining historical Summary of experience with each model indicating 
Operating time, repair, or re=work accomplished, and known or probable 
cause of failure. an | | | | 


Sto io ery, (i). Extending cycle lire testing of secon, 
batteries to 10 000 cycles with appropriate depth of discharge and. 
period, and determining the engineering changes necessary to meet 


| | (4) Guidance ang Control - Subsystem "D": the | 
Guidance and control subsystem will consist of: guidance » including 
the computer » the timer » the inertial reference Package, the horizon 
Scanner, and the Secondary junction box; flight control, including — 
electronics, Pneumatic, and hydraulic controls; orbital Stabilization 


equipment, including the attitude damping system: and equipment for 
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orientation and orbital phases and it will be Capable of determining’ 
vehicle velocity of terminating engine thrust when the correct 
velocity has been reached. In addition, the guidance and control sub- 
System will initiate Programmed signals for starting, Stopping and 
maintaining various system equipment Operations during the coast ; 
orbital boost, reorientation, and orbitel hases. Provide the degree 


of reliability required for the successfy) accomplishment of the 
mission as follows: | | | | 


| (a) Require all components such as gas jets, 
horizon scanners » attitude control » etc., to perform satisfactorily 
under similated environmental conditions and to demonstrate a mean- 
time-to-failure (MPTF) compatible with the required lire. 


| |  (b) Where & satisfactory MITF cannot be assured, 
as may be true in mechanical parts » Buch as the head of the horizon 
Scanner, two heads will be used. Two &yros will be used in the roll- 
yaw channel of the attitude control as a redundant feature. 


(c) Where parallel programs or channels are 
available, each will be used to command a single function, one as a 
backup for the Other. Examples of this are the use of backup "D" +¢imer 
Signals for vehicle separation from the booster and lock out -Signal to 


: (d) ‘Require component failure reports during all 
phases of testing to isolate failure areas and allow determination of 


| 7 (e) Such items as the velocity meter which are 
Only needed occasionally on orbit will be turned off and then turned on 
only while needed » using extremely reliable on-off Switching methods. 


| (5). Communication and Control ~ Subsystem "#" 
(Vehicle-borne): i Zz 


(a) Rader Trang nder: An S-band redar trans- 
Ponder will transmit a Signal triggered by the signal received from the 
radar to provide the Capability for accurate long range track- 
ing of the vehicle at tracking and acquisition sites not equipped with 


(>) VHF Acquisition Transmitter: A minaturized, 
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transistorized » low-power VHF transmitter will be used to emit the | 


Signal which Will assist the initial acquisition ang angle tracking of 
the vehicle, = |» | . 


| (ce) UBF Commang Receiver: A UHF command re- 
ceiver will be used to receive Program commands and ranging Signals, 
The command Signals Provide real-time activation of equipment functions 


or are stored in the vehicle for later use. Accurate transmission and 
reception of Command signals igs noted by verification Over the return 
telemetry link. The Tanging signals are returned to the ground Over 
the narrow-band data transmitter for comparison with the transmitted 


| (a) Sequence Programmer: A Sequence programmer 
Will be used to Provide an accurate clock, & program st e, and a 


orag 
Sequenced control for reading out and executing Stored or real-time 
Commands. The programmer will be capable of furnishing timing Signals 


for vehicle functions or for vehicle Position indexing, T+ will be 
Subject to overriding by Ground command, | | 


3 (e) Intermediate Storage Unit: An intermediate 
storage unit will be used to Provide additional Stored program command 
and real-time Command capacity to supplement the command capability or 
the sequence Programmer in Support of the visual ang ferret reconn- 
aissance loads. 


| (f) PAM Multiplexer: a pay Multiplexer will be 
used to sample ang encode the outputs fron & number of information 
sources for transmission to the ground over the UBF narrow-band data 


| | (h) UEF Narrow-Band Date Transmitter: ‘A UEF 
narrow-band data transmitter will be used to transmit narrow-band re~ 


connaissance, ranging tones ; environment » €quipment status » Scientific ; 
or other useful data to the ground receiver, | | | 


| (1) Ver Narrow-Band Data Transmitter: ‘The VHF 
narrow~band transmitter wil] be used to transmit the stored F-] recon- 


naissance data to the ground receiver. — 


(3) Mixer-Filter Unit: A mixer-filter uit witli 
So ee Unit: 


narrow-band tter, to provide sub-carrier Signals used for 
transmission of visual and ferret reconnaissance telemetry data; and to 
WDLPR=.06 
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b. Flight Configuration I Payload 


(1) Visua2 Reconnaissance. The visual reconnai ssance 
test payload for this configuration termed E-1, will be incorporated 


in’a dual installation with the ferret equi pment described below. The 


Visual reconnaissance subsystem will consist of film Supply and take- 





tape recorder, The control system turns the equipment on and ofr for 
read-in of intercept data over the area of interest and readout of 
coded data over a tracking station. Each intercept consists of a 
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digital word containing measurements of pulse repetition frequency, 
‘pulse width, vehicie time, and frequency. 7 aS 


2. Flight Configuration I1 (2-2) (3 Flights through cy 1962) 
&. Subsystems . | 


tanks; Provisions for the Bell Model 8096 engine; the solar voltaic 
collector array and Secondary and , batteries; and aucdliary 


| (2) Propul sion: The Propulsion subsysten will be 
whe Bell Model 8096 engine. —— 


batteries, will power the E-2 equipment, the data link, command 
equimment, and the guidance equipment. | ; | 


= (4) Guidance and Control: This equipment wild be 
the same as for Flight Configuration T » except that the attitude 


damping system will be replaced by an active attitude contro] systen. 


oe (5) Communication ang Control (Vehicle-borne): wi] 
be the same as for Flight Configuration | except that the VHF nerrow= 
band data transmitter and the intermediate storage unit will be 


deleted and the Sequence programmer will be replaced by @ command — 
programmer and decoder. In addition, the PAM multiplexer will be 





Processor, web Supply and take-up, storage loopers, electronic readout 
System, thermal ang humidity control » equipment mounting structure > 
pressure housing, and circuitry for executing real-time and programmed 
commands. The payload Will be trainable to provide for oblique and / 
or stereo aerial photography. The E-2 equipment will have the 
capability to aim the camera and photograph Specific areas of inter. 
est, process the exposed film, and electronically sense &nd readout 
the information via the vehicle-ground communi cations link. The 
resultant Photography will have a design goal for a ground resolution 


of less than 20 feet. 
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cate the overall activity of emitters in 
The low frequency sr will have ee _ on accuracy of emitters. 
Additionally, this equipment will be able to recognize the following 


@. Subsystems | 


Airframe: This will be the same ag for Flight 





(2) 
Configuration II, 


_ (2) Propulsion: This will be the same as for Flight 
Configuration IT, | | 


(3) Auxiliary Power: ‘This will be the same as for 
Flight Configuration IT. x 2 ee 


Guidance and Control: This will be the same as 
| | 


for Flight Configuration IT. 


; (5) Commmtication and Control (Vehicle-borne): Thi 

equipment will be the same as for Flight Configuration II except that 
| be Flight Configure tion IIT Payload = Electronic 

Reconnaissance: The electronic reconnaissance subsystem will consist 


Of the F-2 e@ pment installed in flight vehicles of this configura- 


tion. Four (4) flight payloads will be Provided, however, only two 


vers, data handling equipment, recorders, and control equipment. The 
antennas and basic data handling equipment shall utilize the same 
techniques as F-l,. The F-0 Systems will have the capability to indi. 





unusual signals: 7 7 





‘Additionally it will be capable of; 
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mination of the feasibility of satellite ferretry as a result of the 
Fel and F-2 flight test Program. Principle effort will continue on | 
the wide band tape recorder » Staert-stop frequency scan and controllable 





ae Subsystems 


O) Mefzme: WilL be the sane as Flight Configure 


tion II except for Provisions for ejecting the nose cone package. 


| ____ (2) Propulsion: Will be the same as Flight 
Configuration II. : | 


| (5) Commmication ang Control (Vehicle-borne): the 
vehicle borne communications will consist of: 


(a) UBF Commang Receiver: A UHF command 
receiver, consisting of a receiver » input devices to command decoding 
equipment, and others necessary equipment, will be used to receive 
Operattonal program commands » time Signals, antenna orientation 
Signals, and other Sround to Space control signals. The command 
Signals provide real-time activation of equipment functions or are 
stored in the vehicle for Subsequent use. Accurate transmission and 
reception of command Signals is noted by verification over the return 
to telemetry link, | | | | 

Bs | (b) Command Pro emer: A command programmer 
and decoder will be used to provide an accurate Clock, @ program 
storage and a se quenced control for reading out and executing stored 
or real=~time commands. | | 
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| (g) S-Band Radar Transponder: Will provide 
_ tracking and command capability wtilizing VERLORT radars. 


Ss Fi 


(c) PAM Multipiexer: A PAM multiplexer will 
be used to sample and encode the output from a number of Lnformation 
sources for transmission to the ground. _ | | 


| (4) . UBF Nerrow-Band Date Transmitter: A UHF 
narrow-bend data tranamitter will be used to transmit range, environ- 
ment, equipment status, scientific, and other useful data to the 
ground receivers, 3 | 


(e) Vehicle Antennas: Because of the inter- 
action between antennas in the vehicle, antennas will be provided as _ 


_ integrated systems for all vehicle requirenents. 


(f) EW/EM Telemeter: . A unitized FM/FM Tele- 


& continuous loop design and two recording tracks will be provided | 
for recording the output of two commutators. The recorder-reproducers 
will be programmed for read-in and for off periods. 7 


h) UBF Acquisition Transmitter: A mintatur. 


. _— ( 
ized, transistorized UHF transmitter for initial acquisition. 


b. Flight Configuration IV Payload 


film control, transport, ejection doors for camera aperture » control 
clreults capable of executing command signals from the vehicle 
programmer, and a suitable mounting structure, Provision will be 
made for interchangeable mechanical and electrical connections with 
the vehicle and recovery capsule. The subsystem will include environ. 


mirror providing the ground view. Stereo will be Provided by tilting 
the mirror. Steering of the payload across the line of flight will 
be achieved by rolling the vehicle, 


(2) Recovery Capsule: The recovery capsule sub= 


| systen will consist of the equipment to be recovered Plus all asso~ 


clated equimment to house, operate and detach the recovery payload. 
Recoverable equipment will include recommended portions of the 
payload minus the mirror, and will include acquisition and homing 
beacon, light beacons and stabilization equipment, During early 
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mentation of existing ground stations is required. 


development flights, a telemeter and tape recorder will be included 


in the capsule to measure performance during re-entry. Recovery aids 
will include the capsule head shield, radio beacon, and light beacon. 
The rocket engine restart capability and stabilization and control 


| 9. Configuration Vv (E-6) (7 Flights through December 1962 
plus diagnostic flights): : | 


&. Subsystems: 

This configuration shall perform the mission of 
recovery of film from a low altitude circular orbit. The first stage 
shall be an ATLAS. ‘The second stage, if required, shall be the 
ment required, and performance capability. The general charac - 
teristics include possible requirements for Secondary propulsion to 
maintain the orbit for the mission life, solar Photovoltaic converters 
for auxiliary electrical Power, and stabilized attitudes on orbit. 

The selection of second Stage shall also be influenced by the mission 
orbit characteristics which are still to be established, such as 


AGENA B, dependent on selection of launch site, degree of develop- 


| (1) Airframe: Installation of new or altered 
equipment. | | | 


(2) Propulsion: Addition of secondary propulsion. 


(3) Auxtli Power Systen: Installation of a 
solar photovoltaic array with its associated secondary batteries. 


oe (4) Guidance ana Control: Extension of the 
attitude control life will be necessary for either Stage. The | 
possibility of combining this with the secondary propulsion system 
will be evaluated. Installation of attitude reference for the mission 
life will be necessary if the Able Star is used. —— 


| (5) Communication and Control (Vehicle Borne); — 
Insofar as is feasible, this equipment will be a Simplified version 
of that employed on Configuration Ivy. Also, some consideration will - 


be given to use of communication and command control equipment under. 
development for other satellite systems provided no significant aug= 
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b. Flight Configuration V Payload 


(1) Visual Reconnaissance: The visual reconnais- 
Sance subsystem for the E-= payload will consist of a camera of mod- 


erate focal length. The subsystem will be designed to obtain wide 


area coverage in a few days at the best resolution consistent with : 
overall development objectives. Compatability with date processing 
equipment already developed or under development will be & major 


consideration, | 


(2) Recovery Capsule: The recovery capsule sub- 
system will consist of ‘the equipment to be recovered plus all agso- 
clated equipment to house, operate » detach and guide recovery 


-C. GROUND systems 
uae General 


&. The design of the SAMOS Ground System includes not 
only required equipments and procedures for the Subsystems (A, B, C, 
D, E, F and H) incorporated in the flight configurations, but also 
the arrangements required for the additional subsystems: 


(1) Data Processing - Subsystem "I" 
(2) Geophysical Environment - Subsystem "J" 


| (3) Qualitative Personnel Requirements - Sub- 
system "kK" — | a4 


| b. Further, the ground configuration involves the 
critical development areas of logistics, reliability, and that 
designated as "ground Support equipment", It is to be noted that in | 
the SAMOS a&pproach, the ground Support equipment responsibility in- 


cludes not only development of equipment and procedures for ground 


ng, servicing, and checkout of SAMOS flight articles, but also 


Lor launch monitoring and control. 


|  @e ~The design features of the R&D ground configuration. 
are indicated in the following summary treatment of the Ground system 
plan. Descriptions of SAMOS equipments » facilities and related pro-~ 


cedures are also offered to indicate specific development areas in 


the ground system. ‘The mode of operation integrating the ground 
system with orbiting equipment is indicated in the "Test Annex", 
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2. Summary of Ground System Plan 
- & Ground Based Control System Philosophy 


(1) ‘The development of the ground-based satellite | 


‘control system will proceed fram the relatively Simple design of the 
limited DISCOVERER Program capability to more refined versions | 


are to be used in the early phases are primarily manual. Ultimately 
& highly automated system for tracking, readout and recording, and 


_ processing of data will be required. As experience is gained and 


the state-of-the-art advances this early system will be redesigned 

and modified to provide more automatic operation and control of the 
complex system functions. This re-design or major modification will 
be limited to that. required to support the R&D program. Basic system 
design shall be as flexible as possible to provide relatively rapid 
reaction to changing requirements. Common System functions are being 
integrated and expanded to accommodate the SAMOS, DISCOVERER and MIDAS 
program requirements. — | | 


| | (2) The integrated system design is based upon 
categorizing its over-all functions independent of location as 
follows: = _ | 


| | (a) Satellite Control ig concerned with | 
launching, tracking, orbital control and, where applicable, vehicle 


recovery. These are functions of all satellite Systems. These 


functions are required to enable tracking to insure minimum radar 


' Search time, to relate data received from the satellite with satel- 


lite position, and to enable programming the vehicle for future 
data collection. . | ; | | 


ation of payload equipment and is accomplished through instructions | 
Sent by means of the Ground-space communications Subsystem and based 
on system Scheduling. Such commands may be for real-time operation 
or stored program instructions for application when the satellite 

is out of contact with the tracking and acquisition station. 


(b) Sensor Control is concerned with the oper-~ 


7 | (c) Data Control assures proper indexing of 
the reconnaissance data relative to identification of the equipments 
and facilities which have handled given data, Geo-positioning infor. 
mation which established the area of the earth's surface where the 
data was collected, and "confidence tagging" which indicates the 
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(4) Scheduling: The Control systen will pro- 
vide the scheduling of all vehicle operations thet effect the research 
program and supporting efforts. | These schedules will determine when — 
and where data can be acquired from an airborne vehicle. [po establish — 


system requests as regular and special calibration checks and quality- 
control-initiated adjustments. An interstation schedule will be 
maintained to assure optinun unitization of each remote station and 


its equipment, - 


| b. Ground Based Satellite Control systen for Electronic 
Readout: The over-all ground system for electronic readout can be 


divided into the following elements. At the hub of the communications 


network is the STC which ties directly into the launching and the 
tracking network: | 


(1) Dracking and Acquisition Stations (TAs) 


(a) Receive data from the sensors in the 
vehicle 7 4 | 


(bd) 
transmittal to the vehicle 


Encode commands received from the STC for 
(ec) Provide real-time adjustments 
(a) Track the vehicle 

(2) Satellite Test Center (s70) 


oo . (a) Over-all direction of the ground based 
control system | 


(b) Generation of the vehicle schedule 
(c) Generation of calibration tables 
(d) Geacratiion of ground track information 
(e) Provide information required for. 
engineering evaluation of system performance | | 
7 (2) Tracking information for the TAS 
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: | (g) Generation of stored Program commands 
for control of the vehicle and payload, | | 


(bh) Utilize feedback from 88/I to determing 
Optimum methods for use of SS/I derived data in an integrated control 


| C. SAMOS Ground System for Recovery: For the SAMOS _ 
recovery satellite tracking, telemetry readouts and command will be 


provided at Vandenberg AFB, Northeast » and Hawaiian Islands tracking 
and acquisition Stations, with ground links to the Satellite Test 


- Center at Sunnyvale, California. 


( > Ground System for Flight Configuration Iv: 


(a) The Recovery Force will consist of five 


C-130 aircraft equipped with the sir Snatch and direction finding 


equipment described above. These aircraft will nominally be based at 
Hickam Air Force Base, Honolulu » Hawaii. It ig planned to include two 


‘Naval vessels (Pacific Missile Range recovery Ships) in the recovery 


force. The Recovery Force is controlled and deployed by the Hawaiian 
Control Center (HCC) at Hickam AFB. This control center is part — 
of the SAMOS commnication network and has voice and teletype links 
to the Satellite Test Center at Sunnyvale and to the various trac 
Stations. The ACC is directly Tesponsible for the deployment and 
control of the Recovery Force under the authority delegated to it 

by the SIC in Sunnyvale. oF 


2500 mile radius Circle centered around the rc. 


| (c) The recovery capsule is ejected from orbit 
and placed in a descent path that permits deployment op the para- 
chute at 55,000 feet at a point south and west of Oahu. The recovery 
beacon will start tranemitting shortly after orbit ejection. The 
flashing lights will be Switched on at parachute deployment. In the 
event of an unsuccessful aerial recovery, a sea marker package will | 
be opened at water impact. Surface ships will move toward the water- 
borne capsule by direction of the command C-130 or C=130 having the 
capsule in sight. Additional seg marker packages wil] be opened at 


& period appropriate to the persistence of the marker and the seasonal 
Sea, state. | : =: - 
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(4) The Recovery Force will be deployed when 
directed by the Satellite Test Center » STC through the Htc, In 


could be located in the Continental United States. In these instances ; 


_ the Recovery Force would be deployed by the HCC and the control. of 


the Force would be relinquished at the point at which the aircraft 
reached the boundaries of some other controlling agency. 


Only four of the five C-130 aircraft are 


| (f) 
dispatched and the fifth is held in reserve at Hickam. It is planned 
| that the three C-130 aircraft of the Recovery Force will be deployed 


at the mid-points of the sides of the equilateral triangle that can - 
be inscribed in the predicted impact.circle. The fourth aircraft will 


aircraft, which will plot the information on a master plotting board 
and relay the data to the other aircraft and the Hcc. | 


| (ge) After Signal detection, and assuming the 
capsule falls in the predicted area, the command C-130 will direct the 
two closest aircraft to the parachute-~suspended Capsule to intercept 
it and attempt air recovery. The third aircraft wil] be directed to 
stand by at a range of 3 miles. During initiation of Search, the 
command C-130 will attempt to interpret the re-entry data to refine 


‘the impact point prior to parachute deployment. The command aircraft, 


itself ‘and the closest C-130 to attempt actual recovery. The remote 
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(h) All of the C-130 aircraft of the Force are 


equipped with single sideband radio. However, this link will be used 


only for communication with the HCC by the command aircraft and for 


| | (i) After air snatch, the SAMOS Recovery 
Capsule will be brought aboard the C-130 aircraft as rapidly as 
possible. The capsule will then be delivered to the Data Handling 


a : (2) und System for Flight Configuration V: The 
Recovery Force will consist of high altitude chase aircraft, C-130 
recovery aircraft » Hel helicopters and ground mobile tracking stations, 
These aircraft will be based in the Continental United States. The 
Recovery Force will be controlled by a Recovery Contro] Center at 
some existing communication and control facility within the Continen- 
tal United States, Standard recovery techniques will be used in the 
retrieval of the controlled re-entry capsule at the impact area. 


d. SAMOS Ground Communications Network: In addition to 
voice and teletype circuits » SAMOS planning includes & wide~band data 
link between Vandenberg and the s1c to provide information on its 
capability to support future programs. Additionally, ‘this link will 
assure inmediate and positive comtrol of the system and be @ valuable 
R&D development tool. When completed, this link Will also handle 
substantially all of the voice and data communications between 
Vandenberg and the STC for all progrems including SAMOS and MIDAS, 


| Ground Handling | 
Equipment shall be capable of Supporting the satellite vehicle and 
its components, including the Visual, ferret, and recovery capsule 
subsystem equinment, and shall consist of transport trailers, | 
maintenance and checkout stands, handling doliies, yokes, and slings, 
and other handling equipment. — - 


(2) Grouna Service Equipment. Ground servicing 
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equipment shall be capable of servicing the vehicle, and shall consist 
of fuel and acid h ing equipment » umbilical mast Plumbing and 
Wiring, personnel hi-lift and other required Servicing equipment. 


recorder and countdown equipment closed-circuit. television, and 
other required launch monitor and control equipment. 


: — (4) Vehicle Subsystem Checkout Equipment. Subsystem 
Checkout equipment Shall be capable oP evaluating and recording the — 
performance of each subsystem or unit within pre-selected limits and 
isolating component malfunctions. Vehicle subsystem checkout equipment 
shall consist of checkout consoles for the propulsion, auxiliary 
power, guidance ani control, vehicle-borne comminications, visual ; 
ferret, and recovery capsule subsystems * checkout consoles for 
pressurization and tankage; checkout equipment for the telemeter units 


and beacons 3 and other vehicle subsystems checkout equipment. 


Section, power supply and. distribution section, visual, ferret, and 
recovery capsule sections. | 


: »b. Satellite Ground Control Equipment. The following 
categories of ground control equipment will be used in the SAMOS 


form of aZimuth, elevation, and slant range through the use of S= 
band radar equipment which interrogates a vehicle-borne S-bang 
transponder by means of coded Pulses. The VERLORT equipment shall 


@lso provide a command capability other than guidance: through the 


use of an additional command pulse. The VERLORT radar ecuipment 


Shall include command encoding equipment, analog computers (for | 
acquisition and rough orbit computations), digital data output 
ecuinnent, Standby power units » and antennas. | 
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accomplishing initial acquisition and rough tracking of the vehicle. 
The equipment shall consist, in part » of tri-helix antennas with | 
associated control equipment, preamplifiers, multicouplers » @nd phase- 
coherent Doppler receivers. The tri-helix antenna Output shal] 


perform three functions by providing an RF Signal which is used for 


acquisition and tracking; telemetry information which is fed to.a 
telemetry receiver for data reduction 3 and Doppler information which 


equipment, and mull seeking error signal units which Shall provide 


| antenna output shall consist of a reconnaissance data channel, tele- 


metry channels, and Bynchro data. - The VHF acquisition and tracking 
equipment described is that hormally found at a tracking and 
acquisition station 5 however, depending upon the locality ari re. 
quirements of the individual Station, instrumentation may vary. 


(3) Ground Contro1 and Display Equipment. The 
ground control and display equipment shall be capable of displaying 
vehicle space position parameters and vehicle equipment status » Such 
a8 Vehicle temperatures » vehicle equipment power levels » vehicle 


orientation rates (yaw, pitch, roll), etc. It shal] provide controls 
for acquisition and tracking equipment, and shall include a capa- 


control and display equipment shall consist of supervisor's consoles P 
master control consoles, acquisition programmers, and plotting boards. 


convert vehicle functional and tracking data, accomplish mission 
Scheduling, and Support operations control. The equipment shall 
consist of computers; data analysis equipment: and data conversion _ 
and buffering units necessary to operate Slaving, recording » real- 
time data displays, and tracking equipment. _ 7 


| (5) VHF Date Receiving Equipment. The VEF data _ 
receiving equipment shal) provide the means to receive, demodulate ra 
demultiplex and record signals from VHF telemetry and data transmitters 


aboard the booster and satellite. Ferret Data from the F.1 payload 
and telemetry data from the payloads, AGENA and the booster will be 


| recorded and distributed to appropriate display and data handling 


equipment as required. Configuration at each station will vary 
depending on assigned functions. | . 
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direction Pinder for acquisition and tracking; associated with these 
major elements are command transmitters, transmitting antennas > 
telemetry receivers and associated antennas, computers for acquisition 
and orbit computations » digital data output equipment » and standby 
power units. | | | | 


_ (7) UBF Command Transmitti Equipment. The UHF 
command-transmitting equipment shall provide the means to transmit 
digital real-time commands from the ground which will activate 
equipment functions in the vehicle. The equipment shall consist of 
a high-power FM transmitter and a directional transmitting antenna. 


(8) Payload Ground E ent. This equipment 


| shall be capable of control of payload operation through appropriate 


elements of Subsystem H. In addition for readout payloads, it shall 


be capable of accepting, reconstructing and displaying visual and 


ferret reconnaissance data and auxiliary information. The payload 
ground equinment shall consist of Payload sensor and payload. telemetry 


. display devices » Command consoles, photo reconstruction equipment 


and limited special purpose payload data processing equipment. 


(9) Ground 1 and Display Equipment. The 
ground timing and display equipment Shall be capable of supplying 
master timing information for ground stations » Synchronizing signals > 


operations. The ground timing and display equipment shall consist 


of WWV time receivers, master time generatros (synchronized with 
WWV), time display units, and timing terminal units for remote 
timing indications. The equipment required for this function of 
Satellite ground control is listed under the headings of the 
equipment for which it supplies a Support function. — | 


| (10) Intre/Interstation Commnications and Data 
Transmission Equi nt. The intrastation and interstation communi. 


cations and data transmission equipment shall facilitate the flow 

of reconnaissance data » voice, teletype, launch control, and tracking 
information within portions of single ground Station between ground 
Stations. The equipment shall also provide the means for controlling 
and coordinating launch and post-launch activities. The intrastation 
and interstation commmications and data transmission equipment shall 
consist of the following types of network: A wide-band comminicatio 


link between VAFB and the SIC to be used for evaluation purposes, 


100 wam teletype, 60 wom teletype, alternate voice teletype, voice 
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, | . ng, 
acquisition, and range measuring equimment, Alignment ls effected 
by use of boresight cameras, telescopes y target boards 9 80d -beacons 

. be 


8 ; 
These data will then be used to calibrate and evaluate the operation 


Of these §S/F sensor Cquipment. The equinment required for this 


function of satellite Ground control ig listed the he 


of the equinment for which it supplies a support function. 


4, Date Processing (Subsysten I) 


This subject wily be discussed in detail in Appendix I 
to this document, To be published Separately at a later date. 
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5. GEOPHYSICAr, ENVIRONMENTAL MEASUREMENTS Subsystem J 


&. The geophysical environment measurements program has 
as its primary purpose the acquisition of environmental data which is 
necessary, or may contribute, to the technological improvement of 
Satellite systems. rn | 7 


the low-altitude polar orbits provide the Opportunity for mapping the 
entire surface of the earth in terms of the several environmental 
parameters. | 


C. These parameters include the properties of the auroral 
regions, electric fields, and magnetic fields. [+ is ‘particularly 
desirable to determine the radiation levels and the relation | 
between auroral and Van Allen radiation. In addition to determining 
radiation damage to Satellite components, there may exist the 


possibility of utilizing the radiation zones for military purposes. 


: d. The use of the earth's magnetic field for vehicle 
Guidance or attitude orientation wil} require a detailed mapping of 
the field Components. This knowledge of the Shape and strength of 
the earth's field would be valuable in interpreting charged particle 
data and the explanation of physical phenomena affecting vehicle / 
ground communications. | 


7 | e. Predicting atmospheric drag forces affecting Batellite 
orbital life-times depends upon accurate knowledge of the density 
and constituents of the atmosphere at Orbital altitudes, 


f. Measuring the earth's radiation » in both the infrared 
and the visible portion of the Spectrum, is desirable for determining 
Satellite heat balance and the ambient background affecting obser. 
vations from Satellites. | | | 


; _&- Measurement of the Spectral power density and other 
Characteristics of the extreme ultraviolet radiation upon Batellite 
components and the mechanism of the formation of tons in the upper 
atmosphere, | | _ a 


, : he The number : Size, and velocity of micro-meteorites igs 
of interest in estimating erosion age and the probability of 
damaging impacts. : : - 


1. Other physical measurements which would contribute to 
understanding the factors acting upon orbital vehicles include the 


characteristics (Of the ambient ion population » the low-energy neutron 
flux, and the Vehicular electrical field. | | 
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| Micro-meteorites | | : | 12 


| J- Eguipment to make the measurements listed in the 
following table is presently scheduled for the SAMOS vehicles in 
accordance with the varying capabilities: — | 


PLANNED GEOPHYSICAL MEASUREMENTS 


Measurement | 7 we 4 Flight 
Earth thermal radiation | | 5 
Earth visible radiation 5 
Cosmic ray radiation a ae: | 
Thermal neutron flux D 


7 : : oe 
- Ambient ion population | oak 3 


rT 

Atmospheric molecular masses distribution | ” 
magnetic field components Po 4 4 

| mn 

rT 


Atmospheric density 

Solar extreme ultraviolet Spectrum , | 
Vehicular electric potential i ie.” 1 
Extra-terrestial galactic radio noise 


* Subject to change due to weight and space limitations » &round- 


Space telemetry availability, and the current requirements for data. 


a General 


with the design and the development of the personne] component Of the 
Weapon System, Development activity will center in human engineering, 
personnel, bersonnel requirements, information » ti » 4nd technical 


Operational procedures will be accomplished with the Objective of 
attaining high proficiency of well-trained Personnel. 


The human engineering program shall participate in 

: of the system hardware so 88 to establish 
and incorporate human factor Objectives and criteria, ensure proper 
allocation of System functions to men and machines, describe the 
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Sequences of operator decisions and actions » incorporate maintain. 
ability into equipment design and arrangement, and provide for 
efficient equipment and work-space layout to include the man-man 
and 


| man-machine communication links; participate in ana conduct 
reviews to evaluate and verify from a human factors Standpoint the 


Gd. Manuals ang Job Aids | 
Utility Manuals will be developed as required for the 


© Coordination with DISCOVERER /Mmas Personnel Activi 





: | and . 
Economy in time and effort, therefore, can be achieved for the SAMOS 


Personnel system because many problems cammon to this and the offier 
bersonnel systems need to be Solved oniy once. 7 


T- RELIABILITY PROGRAM 
RUAN 
&. Reliability Desig, Review 


(1) Continuous reliability design reviews are beir 
conducted within the funds available to assure equipment design for 
reliable life in orbit. the major objectives of these 
reviews are: (1) maintain a reliability prediction for the 
System concept go that decisions can be made regarding the total 
permissible Complexity at system level. 2) 1 establish complexity 
values down to the equipment level and (3) To assure that each item of 
equipment will meet its reliability goal. as | 7 


= TR ne me - a  e penenet eF wn eps eens rn. 


(2) The prediction techniques and pert failure rates 
outlined in such reports as RCA-TR 1100, RACC ty 58-81, and VITRO 98 
are used to accomplish the foregoing objectives. The ear | 
predictions will be based on the use of currently available parts ' 
and assumed proper appli cations. Some of the benefits obtained by 
use of the reliability reviey are as follows: 


(a) Isolates marginal application of | parts 
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(b) 


(a) 
— (a) 


(e) 


(f) 


(gs) 


(h) 
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Identifies marginal engineering design 
Provides a besis for considering redundacy 


Provides a measure of meen-time-to-failure 
(MTF) or = repair (MITR) _ 


Establishes areas of therma) penalty 
Evaluates fail-safe features 
Defines probable modes of failure 


Reveals use of non-standard fabrication 
Processes a 


Reveals usage of unacceptable parts; i.e., | 


‘parts known to have unacceptable failure 
rates, 


Selection of source 

Analysis of part instabilities 

tne inessigg tien Mh ett o 
Optimm dereting 

Improved. inspection techni ques 
Preperation of parts specifications » includ- 


secilitete (a) and (e)9 
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(2) A survey of parts application ang development 
programs at governmental agencies » Subcontractors and vendors is 
presently being made. This survey will be intensified. In addition, 
Participation in the Reliable Electronic Parts Program of Battele | | 
Memorial Ing titute will Continue and the IMSD Data Interchange Program 
has been expanded to include Hi-Reliability parts test data » Specifi-. 
cations, and test plans. Information obtained from these sources, and 
Other test data, will be used to prepare & parts list. This list and 
application data to be developed from the parts study will be Siven — 


acceptance criteria Will permit ordering optimm production batches 
from part Suppliers. Acceptance Test Specifications and Acceptance 
Test Procedures will be analyzed to assure that only the highest 
Quality parts which meet stringent performance requirements are 





oe (3) The part testing program is being oriented toward 
establishment of failure modes, development of application data, and 
formation of accelerated life tests. One task to be initiated will 


. . CB ) 
| Efforts wily also be undertaken to develop techniques for detecting 
| Latent failures. The follow-on Rap ram imposes a requirement for 
' additional Specimens for Ground testing. Parts are presently being 
i @valuated in critical application areas and high failure rates have 
| been observed in the following parts: 
! (a) Microwave tubes | 

(b) Tantalum Capacitors 

(c) Connectors. 

(a) Potentionmeters | 

(e) Relays 

(f) Diodes 

(g) Power transistors 

(h) Electron Tubes 


(1) Bearings » Gears and bearing surfaces 
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| (4) A research and development program will be 
initiated to obtain & reliable microwave tube, since presently 
available devices do not have the required life, Although there 


| (5) The use of rotating parts such 88 motors, slip | 
rings, and | wheels will be minimized. In addition, solid State 
devices will be developed to replace relays where feasible . | 


of materials in avacum. The long term effects of orbital environ- 
ments on lubricants » foam plastics » 4nd dielectric materials have 
not been correlated with Satellite requirements » but it is antici- 
pated that evaporation, Sublimation, and redeposition may cause 
degradation or failure. | | a | | 


| 2 4 (2) In bearing and gear design, spontaneous. interface 
migration will be studied on a Quantitative basis. Such processes 
a8 wire wrap, ‘Solderless Connectors, and Spot welding instead of 
S0ldering for Pert lead attachment » Will also be investigated, 


| (3) Assembly techniques will be developed to reduce 
Stresses to a minimm during assembly. The need to ‘alter the con- 
figurations of present parts to ease Problems in this area, will also 
be studied. : | 


| | | (5) Many Process specifications have been reviewed 
in the light of SAMOS long life » Orbital requirements, and additional 
reviews and revisions will be made. — 7 


7 (6) Specifications Will be reviewed to prevent 
undesirable reliability performance traceoffs, | 
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d. Reliability Tests 


(1) A considerable effort will be made to ascertain 
and measure the environment of SAMOS equipment. An extensive effort 
has already been made to define the ground and laumch environment of 
SAMOS. Studies will continue on the effects on the following: 


(a) Electromagnetic Radiation 
(b) Cosmic Radiation 
(c) Radiation Belts 
(a) Interplanetary Dust | 

| (e) Solar Wind 

(ft) Vacuum 


(g) Weightlessness 


(2) Reliability tests will be conducted at part, 
component and subsystem levels. The types of tests that will be 
conducted are ag follows: | | _ 


(a) Accelerated life (parts ) 
(b) Nominal life (system level ) 


(c) Elevated environmental streas limits (parts 
and components ) | | 


(a) Thermal cyclic and shock (parts end components 
undergoing orbital thermal change) 
(e) Vacuum life (materials » parts, components ) 


(f) Radiation life (particularly organic 
_ ‘materials) 


| e. Equipment fabrication, Test and Checkout Contro1 
Program: The long-life equipment that will be developed for the” 
SAMOS vehicle 


Will require perticular precautionary test and use 
measures in all ground operations between manufacturing checkout and 
final satellite launch. All phases of these Operations will be | 
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control will be imposed to minimize the hazard of misuse. Effective 
recording of all tests will be mandatory to indicate any instances 
where equipment may have incurred misuse. Such equipment, while it 
may still meet acceptance test Specifications » Will be removed and 
evaluated from a reliability standpoint to determine its Suitability 


_ for further use in a long-life SAMOS vehicle system. These stringent 


(2) ss/p may be able to operate on a duty cycle of 


less than 100 rercent; such a decision Will be basea on & system error 


analysis. 


| (4) In conjunction with (3) above, the number of 
stored program command functions required to operate the E-2 ang E-5 


g- Sammnications Subsystem Reliabili Subsystem H) ; 
Effort will continue to establish and meet reali Stic time-phased 
Peliability requirements for SS/H. It is essential that the _ 
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h. Redundancy vs Wei t Penalty Analysis am 


| (1) Where the state-of-the art part life precludes 
achieving the desirable equipment reliability g0al, the use of 
redundant Components will be considered. It ig realized that 
_ redundancy is a Poor substitute for nature design and, 


. therefore, duplicate components will not be considered unless no 


other solution is feasible. The Weight of each redundant component 
and its associated contribution to enchance satellite reliability 
will be considered in reaching a decision on each problem. 


(2) A study will be completed which will determine 


the optimum use of redundant components with reference to the 


weight penalty. Some components which may be considered for 
redundancy are as follows: | | 


(a) Inverters(ss/c) | 
(b) Solar array control (ss/c) 
(c) Voltage limiter circuits | | 


(4) Blectronics of the attitude contro) 
system(SS/D) _ 


(e) Data transmitter (SS/z) 
(ft) Decoder-~progranmer (LODAP, SS/H) 


+. Subcontractor and Vendor Reliability Prograns 
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SUMMARY DESCRIPTION oF CONTRACTS BY WEAPON SYSTEM 
(PRESENT | PROGRAM) 


| LMSD: The central direction and control of concepts, 
studies, analyses, expenditures, programing , scheduling and 
reporting; the administrative Support required to provide ma: ; 

| and coordination of all activities of the Weapon System: 
the source of evaluation and progress information to the a 
Customer. 


B. SYSTEMS 


1. LMED: Perform Snalyses, design studies ana flight 
tests (and basic development tests not applicable to a partic. 
ular subsystem) in determining compatibility of systens, 


2. ‘Subcontract: Conduct a program of analytical study 
and system simiation and conduct A&E Studies, : 


C. AIRFRAME SUBSYSTEM » | 
LMSD: Develop and produce Satellite airframe, Provide: 
Propellant and pressurization tankage 3 ae ¢ fairings; 
structural Supports, brackets and fittings; mechanical ang 
electrical fittings not included in other systems; environmental 
controls; and Ground equipment. required for transporting a 
servicing, erecting and launching. — 
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D, PROPULSION SUBSYSTEM | 

———— TEM | 

1. IMSD: Obtain ana integrate the orbital thrust rocket 
engine and orbit position propulsion device. Develop and Provide — 
Propulsion subsystem including: feed and loading systems » engine 
gimbal capability, and equipment required to start and stop the 
Propulsion subsystem in Tesponse to command (or program) ullage 
orientation requirenents, and ground based items for testing, — 
calibrating and servicing, ks © 


subsequent Flight Configurations, 


Be Aero jet-General: Manufacture of Solid propellant 
ullage orientation rockets, Ly 


—.. 4. Engine Modification: Explore the. growth potential of the 
AF IR-81 rocket engine through modification to improve the basic 
engine design, Conversion to a nitrogen tetraoxide-hydrazine blend 
Propellant combination Sppears most attractive for "storable" systems 
application and improved engine performance, | | 


1. IMSD: Develop and/or provide and integrate; energy — 
Source and power conversion equipment required to furnish electrical 
power for all subsystems within satellite from time Just prior to 
launch to mission's ending, and equipment required for testing and 
servicing, - | 


prime energy sources and power conversion equipment, incl 

power inverters 9 Voltage regulators » Photovoltaic collectors, 
control relays and design, opment and production of primary 
and secondary batteries. | i‘ : | 


FF. GUIDANCE AND CONTROL SUBSYSTEM | 
a, 
1. LMSD: Develop and/or provide and integrate: ground 
based and on board Guidance and control (command ) equipment 
required to stabilize, direct, separate and boost orbiting vehicle 
and equipment required for servicing, testing and calibration, 


2, _ Subcontract: Design, development and production of 


-- Subcontract: Design, development and production of 
horizon Scanners, inertial reference package, control valves and 
nozzles, and MIT attitude control system, | | 
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G. VISUAL RECONNATSSANCE SUBSYSTEM 


1. LMsp: Develop and/or provide and integrate: | 
photographic system (s) required to collect, store » filter (or 
Process), convert into video signal to Photographic form for use 
and the equipment required for servicing, testing, ana colibration. 


2. Subcontract; Eastman Kodak: Research, development 
and fabrication of visual reconnaissance equipment and Photo 
simulation studies, | = a -_ 


__ 3. Subcontract: tTtex Corporation: Research, development 
and fabrication of recovery Teconnaissance payload, 


H. FERRET RECONNAISSANCE SUBSYSTEM 
1 


3. Development of wide-band video recorder, 


4, Other: Conduct a study of operational requirement for 
the electronic reconnaissance system. | | | 


I. 





2, Lapp: Develop and/or provide and integrate ang operate: 
Space-ground and Ground communication and tracking equipment 
required by contractor to coordinate and monitor all flights anda 
assist the government in determining » quipping and 7 
facilities required for service controlled activities. This includes 
all ground support equipment required for servicing, testing, ang 
calibrating. a | _ a 
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A. CONVAIR ASTRONAUTICS DIVISTON GENERAL DYNAMICS copP. 
Responsible for providing such Services as are required to 
adapt the SM 65 booster, its facilities, ground support equipment 

| etc., to the AGENA and Jaunch the combined SM 65/AGENA vehicle 





TV. QA 58-10, COMMAND & CoNTRor DEVELOPMENT DIVISION 
A. COMMAND & CONTROL DEVELOPMENT DIVISION | 


Responsible for conduct of & program of research and 
development on equipments, techni ques and methods for the 


collection of Seophysical environmental data. AFCRC has been 


delegated the responsibility for the conduct of the program for 
the Geophysical Environment Subsystem. 7 , 


V. LETTER CONTRACT AF-ol, (647) -532 


A. PHILCO CORPORATION WESTERN DEVELOPMENT LABORATORIES 
3875 FABTAN N WAY PALO AL LTO, CALIFORNIA 


i. Requirements: 


&. Perform feasibility and engineering design studies 
to meet requirements and define Communication and Control (c & ¢) 
Subsystem, including integration and operation of the T&A | 
Stations. Define preliminary Operation concept and Plans for 
System design criteria, and investigate alternative applications of 
C & C Subsysten. | | | 
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b. Conduct reliability. program on hardware items. 
Provide personnel, training technical manual, and human | 
engineering Support for C&C Subsystem. 


Cc. Receive, instali, assenble, calibrate, checkout 
operate and maintain equipment for 7 z¢ A Stations Performi 


d. Develop and procure 1960 T & D receiving antennas. 


| _¢: Develop and fabricate 110: and 26.5' radomes for 
7 & D and Angle Tracker Antennas a | 





Responsible for developing ang testing an all-inertia 
Sulidance and orbital control subsystem to Provide guidance and con- 
trol signals to the satellite vehicle during all phases of flight. 
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SUMMARY DESCRIPTION oF CONTRACTS BY WEAPON sysTey 
(NEW PROGRAM) Z 
SEARCH CAPABILITY 


Contractual arrangements have ‘not been definitized at the present 
time, however, it is Planned that a Group of associated contractors, 


‘the program are completed, a Management Report to this Develomment 
Plan will be issued, a 
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I. DESCRIPTION OF TEST PROGRAM 
TLE 


TEST ANNEX 


A. GENERAL 


1. Zest Philosophy 





be The development of a test Philosophy for SAMOS has, 
88 & point of departure, the fund of knowledge resulting from the 


fo owing: 


G2) The _ptscovenen Program, ‘This program has pro- 
vided space vehicle and vehicle subsystens performance and reliability 
data; testing Philosophy, testing Procedures and techniques both 


(3) fhe Manned Aircraft Programs. These prograns 
have provided test philosophy, basic engineering and scientific 


principles of demonstrated effectiveness. 


. 7 
the problem of long-term unmanned vehicle operation in a spatial 
environment. Up to the point of orbital injection, the facilities, 
concepts and techniques of the ballistic missile programs are direct. 
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d. Development testing of a weapons system has & single 
purpose; which is to achieve a , 


designed to insure the prompt and complete engineering feed-back of 
test information at @ll development stages into the design and re- 
design phases, Both ground ang Bpace systen testing are developed on 
the building-block principle. For exemple, in the early phases of 
testing the simplest parts and components of én individual Subsystem 
are tested; as the testing program Proceeds in scope and complexity, 
additional subsystems are added until the ultimate configuration is 


a e. Primary dependence on flight testing to obtain design 
and system parameters information 1s recognized ag inefficient and 
Y costly. Consequently & comprehensive system of ground ~ 


information to aid. in the development of a reliable systen, Ground 
testing under Simulated systen. test enviroment 
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Program. Thus any flight system test represents tens of thousands of 
tests on parts 9 Components, subsyst » and system Simulation testing. 
Therefore » the test program looks like a pyramid, schematically, with 
its broad base resting on the part and component test Program. The 
types of testing accomplished are described in the following sections. 


2. Test Description — 


&- The Readout. Program will consist of eight flights ‘3 


through CY 62 carrying visual and ferret Payloads. The intent is to 


demonstrate feasibility insofar as the limited mmbers of flights 


b. The Recovery Program will, starting in mig 1961, 


became the major effort in flight testing. ‘wo types of satellites, 


c. ‘The high resolution Program (E-5) wiz consist of 
Seven flights through cy 62. The backup program (E-6) wi21 consist 
of seven flights through CY 62. tn each case, the camera flights 
will be augmented by two additional fully inst ented diagnostic 
Payload flights ( Atlas) to check out the recovery techniques. 


d. 5 Thor launched ( VAFB ) Component flight tests are 


| : Atla: 
3. System Testing Responsibilities 


a. ‘su rt Testing: In support of the development 


design of visual recovery and readout payloads and consequent vehicle 


ducted: 


‘design, the following types of design Support testing will be con- 


| 7 WDLPR-LO6 
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Wind tunnel tests | 7 Recovery system | 
Environmental tests | tests a 
Horizon scanner tests | 

(Balloon) _ | Ferret tests _ 

Nuclear auxiliary power | : | 
unit tests (terminated ) Data Processing equipment 
Propellant tank tests Propulsion 8ystem | 
Telemetry System tests 7 altitude start 

GSE tests | 7 | tests | 
Roll control tests | | 
(simulation) ‘Aircraft drop tests 
Fhotographic systems tests _ Aircraft/ship data 
Solar auxiliary power | 

unit tests : 


package Snatch test — | 
Systems experimental test . 


b. Captive Testing: Convair Astronautics Will have the 
responsibility f | 


booster. LMsp will provide captive testing for the SAMOS satellite 

the form of an in-plant systems run and a Captive firing 
Of each satellite vehicle less its recoverable Payload at the Sante 
Cruz Test Base. From Santa Cruz » €8ch vehicle will be delivered to 
the flight test launch area, Vandenberg Air Force Base. (Responsi- 


defines. )peociated with the E-6 Recovery Program have not yet been | 
defined. ) | . | - oo. 5 


| Cc. 

flight test direction and Planning falis On the prime weapon system 
contractor. Pre-flight checkout responsibility will be shared 
however, by LMSD and Convair Astronautics for their respective 
vehicles and equipment. SAMOS system control will be tested in the 
Satellite Test Center at Sunnyvale under direct Air Force cognizance, 
and control will be subrogated from this Center to other Stations as 
the need arises during operation. (Responsibilities associated with 
the E-6 Recovery Program have not yet been defined. ) | 


d. The testing program for Subsystem I developed equip- 
ment will be explained in Appendix I to this Development Plan which 
1s to be published Separately, | 7 & —_ 


B. FLIGHT Tegp PROGRAM 
RS 


1. Overall Program Objectives 
SAMOS orbital performance characteristics will, b 


| a. | yl 
1960, have been established and the Significant test Objectives of | 
the readout and recovery Programs will be: | - 2 


(1) Readout Program: Demonstration of orbit capabil- 
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ity. Demonstration of ability to achieve and maintain a stabilized 
nose-down orientation. Test and evaluate high resolution trainable 
photo-reconnaissance systems. Test and evaluate data link readout 


and processing systems, 


(2) Recovery Program: 


| (a) High Resolution (E-5). Demonstration of _ | 
heavy capsule system recovery techni ques and equipment. Evaluation 


commnications system. Test and evaluate data acquisition, handling, 


- OF high precision vehicle attitude contro] stabilization systen. | 


positional computing systems. 


| (db) Search Resolution (E-6 ye Demonstration of 
orbit capability. Demonstration of backup rec Overy techniques and 
equipment, Evaluation of Batellite attitude control and Stabilize. 


tion system, | Evaluation of grogs Photo coverage capability. Evalua- 
tion of tracking and positional computing systems. | 


2. Flight Test Plan 


& Readout Program 
| (1) The first three flights will be of the Con- 
figuration I Vehicle with the E-1 visual reconnaissance payload and 
the F-1 ferret payload. (See Design Characteristics Section). 
Readout will be accomplished at the various ground Stations with 
data assembled by the inter-station communications network at the 
STC for evaluation. The test objectives for these flights are: 


(a) ‘Demonstrate the ability of the AGENA /ATLAS 


combination to place the ‘SAMOS satellite in & planned orbit, 


| (b) Demonstrate the ability of the Satellite 
to achieve and maintain a predetermined attitude in orbit. a: 


| | (c) Demonstrate the capability of the B-] 
payload to Process and readout exposed film and perform the total 
subsystem operation within its Capability limits. 
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7 (a) Demonstrate F-1 ferret payload capability 
to monitor electromagnetic emissions, digitize and Store the 
| characteristics of these cmissions, and readout this data by the 
_  vehicle-ground Communication link to evaluate the ferret reconnais- 


—— (e) Test ana evaluate the basic subsystems of 
the satellite vehicle. a , 


(£) Determine the capability of the ground 
Support equipment and facilities to Support the vehicle in its 
various phases of Operation. — | | | 
: (gz) Determine the capability of the ground 
control subsystem to maintain control of System operations. 


: | (2) Three of the vehicles in the readout program are 
Configuration IT with the E-2 visual reconnaissance payload. (See 
Design Characteristics Section) The test objectives for these 
flights are; | Pa : a 


| (a) Determine the ability of the R-o payload 
to Photograph Specific areas of interest, process the exposed filn, 
and electronically transmit and readout. the Photography by the 
vehicle ground communications link. 7 


| _ : (b) Test ang evaluate the basic subsystems of 
the satellite vehicle. | 


_ (3) 
are Configuration ITI with the F-2 ferret payload. The test 
Objectives for these flights are: _ 


7 (a) Determine the capability of the F.0 
payload to monitor electromagnetic emissions, digitize and store — 
the significant characteristics of ‘these emissiong and to transmit 
and readout this data via the Satellite-ground communications link, 
and otherwise evaluate all ferret equipment. 


(>) Obtain ang Process geophysical data. 


b. Ree overy Program 


_, (1) The Configuration ry satellite will be testea 
in increments beginning with the launch of fully instrumented 
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| (a) Determine the capability of the E=5 photo-} 


_ &rephic payload to Provide high resolution photography of specific 


(b) Test capsule Separation retrodynami is 
thermal protection, and recovery techniques. | : ‘ 


— | | : the capability 
ground Control system equinment ang facilities to control system 
operations without direct &ccess to collected Teconnai ssance data 


7 (2) the Configuration v satellite testing will 
begin with Launches of fully instrumented diagnostic payloads which 
oo not contain the B-6 caneva, The ) : ques used will} 
differ from those used for the Configuration ry Vehicle. The | 
following are the test objectives: | 7 | | 
a (a) Determine the ability of the £6 camera 
to provide GYO8S Coverage of areas of interest at Specified ground 


| (b) Determine the Capability of the new 
recovery Subsystem to Successfully return the payload to the earth's 


Surface at a 8elected position. Compare this Capability with that. 
of the E-5 recovery Subsystem, 7 _ 


i ge 
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comply. The test Op ex } 
Onautics (CVAC), the booster contractor, under the control of 
the Systems Tegt Controller, In General, systems test direction 


control and direction will be establishea at each SAMOS field site 


with the center of operations located at the Satellite Test Center, 


b. E-6 Recovery Flights 


(1) Air Farce participation and procedures will 


be identical to iten 3a above, 


(2) The role of the integrating contractor will 


; - change, Responsibilities for the integrating contractor and 
associates will be defined subsequent to publication of this document. 
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4. Test Program System Operation 


. %& General: ‘the systen, consisting of orbiting vehicle, 
Jaunch and checkout facilities, tracking stations » contro] centers, 


and Computing facilities, is considered &s an operating entity, and 


the functioning of each element of the System is discussed &s that 


element becomes active in the test. 


| _ De Prelaunch Planning: The basic planning, several 
months prior to the Scheduled launch date, will include an adequate 
description of the test configuration and test objectives. In addi-~ 
tion, the Specific plans for attaining the objectives will be | 
explained. It thus represents & summary discussion of the vehicle / 
booster combination and the Ground station configuration, as they are 


- Planned for any given flight. | 


| era System Test and Checkout: A program of test and ; 
checkout will begin at the part and component level and be expanded 


the final test and checkout ig succes eted, the vehicle 
Will be shipped to . Test Base for a short-duration static 
firing of the rocket engine, At Vi & Air Force the vehicle 


mation received. from the vehicle, ‘Dwring the Launch Countdown, the 
consoles will function to make critical parameter checks indicating 
"@O = no/go" conditions, with data recorded to permit later evalya. 
tion. The final checkout for the SAMOS system will be the mock 
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stage for the backup recovery progren. 
d. Commmi cation em Countdown: Communication systen 


| countdown will be initiated five hours before launch with a communi ca- 


tion check to each station which also will provide a station readiness 


equipment. — 


é. Launch, Exit, and Orbit Injection Phases: ‘The 
operation of the ete system, from the instant of launch to the 
end of attitude stabilization On orbit, is beyond the scope of this 
report; only & representative description follows: © 


(1) At the instant of lift-off, all booster/vehicle 
systems will be operating, or be ready to operate on command . 


(2) Beginning with lift-off, the booster will be 


‘Programmed to roll until it attains ite nomioat flight path azimuth. 


During this period, the booster/vehicle will be in vertical flight. 


. | (3) After the roll programming is completed, the 
booster will be programmed in pitch to hold a zero-lift trajectory 
until the separation attitude is reached, From then until separation 
& constant-attitude trajectory will be programmed into the ATLAS 
control system. — —_ | 


nose cap. Almost immediately afterward, the retrograde rockets will 
fire, effecting vehicle separation. After Seperation, a coast period 


‘will carry the SAMOS to its orbital boost altitude, while guidance | 


and control subsystem maintain the piteh and roll attitude of the 
SAMOS vehicle oriented to the local horizontal, : 


| (5) The propulsion subsystem will inject the SAMOS 
vehicle into the desired orbit » @nd the preprogrammed reorientation 
will stabilize the satellite in either a tail-first (for visual. 


recovery) or nose-down (for readout) orbital position. 


| (6) After a launching, the launch complex will be 
refurbished to prepare for the next flight. Demaged parts will be 
replaced and checked out, and existing equipment will be modified 
or new equipment will be incorporated into the launch complex as 
necessary. | : | & 
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f. Orbital Phase: ‘the operation of the entire systen 
during the period after the vehicle ig On orbit and stabilized in 
attitude and before the time when the capsule is ejected (or the 


will be adaptable to overland operations. ‘Thus, recovery can be 
accomplished in a variety of operational modes. The definite selec- 
tion of the final operational mode will be made when all systen | 
factors have been evaluated, | aa _ | 


ang... Be Recovery Operation (E-6 ): The recovery techniques to 
be utilized wilt be determined subsequent to publication of thig 
Development Plan, It is anticipated that recovery will be effected 
in the ZI using a maneuverable, terminally guided capsule. -_ 


2+ Command and Control Responsibilities and Procedures 


tracking and system status data on a 2h-hour basis, The tasks to be 
accomplished in the command and control of the SAMOS recovery and 
ude: | 


(2) ‘The collection ang presentation of various types 
of data that can Serve as the basis for command generation, — 


> (2) The refinement and analysis of selected data 
to permit its employment in the decision or command determination 
process. | re ce 


(3) The definition ana selection of emergency 


operational modes in the event of system component failure. 
(4) The transmission of systen commands , 
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(5) The evaluation of systen response to the commands 
and the determination of required modifications to’ scheduled command 
Plow | | 


| 7 (6) Central control authority will be vested in the 
Satellite Test Center. A portion of this &uthority will be delegated 
to the Vandenberg Control Center and to Haweiian Control Center for 
the control of operations in their local Sreas. The degree to which 
control can be exercised over the system is limited by the capability 
of the ground-to-vehicile command link and by the high degree of systen 
automaticity. Except for terminal recovery control, the responsibili- 


ties and procedures described herein are equally applicable to the E-6 


recovery flights. Appropriate E-6 recovery procedures will be defined 
Subsequent to publication of this Development Plan, a 


Specifically, during the system dry rm at Yo days and again during 
activities: | | 


the system countdown at T-5 hours, the STC will initiate the following 


(1) Communication system checkout ; 
(2) Simulation tranamission from tracking stations 


to the computer center a 


(3) Dry rm orbit calculation 
(8) During the system countdown, the Launch 


facilities aspects of the countdown will be under the direct control 
of the Vandenberg Control Center. The Satellite Test Center, in its 
direction of the overall countdown, will be continually receiving and 


tting system status information and other pertinent data. 


Such as weather and recovery force status. Vandenberg Control Center 


Vandenhot, ne important data received fron the SIC at (onT the 


Center, 


Leunch and Ascent: The STC functions, during this 
QEpUEEEEEEer ene nad 


| - @ 
phase, will b concerned primarily with system coordination, as 


follows: 
1-512 
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| (1) The tracking stations wil1 be alerted 
notified of initial orbit parameters. | 


(2) The Computer Center will be sent the times of 


vehicle engine start and termination of orbital boost. | 


(3) ‘The recovery force will be informed of orbit 
achievement and redirected, if required. — | 


| ___ (4) ‘The Vandenberg Control Center functions will be 
the direct control of the launch facilities and vehicle command during 
this phase of the test operation. | a 


_,.. Ge Orbit: The exercise of control over the vehicle in 
orbit will be limited to the following commands: | 


(1) Reset of the orbit timer 
(2) Adjustment of the orbit timer 
(3) Initiation of the recovery sequence, or 


(4) Initiation of reconnaissance readout. ‘The 
intervals at which these commands are given will be controlled by 


st 
be continuously informed of the progress of the recovery operation. 
Any decision to postpone or halt the recovery attempt of the capsule 
search will be made at Sunnyvale Satellite Test Center on the basis 
of the information received from the Hawaiian Control] Center, 


6. Sy Test Evaluation: 4 comprehensive evaluation of 
the Recovery and Readout Programs test results will be conducted. 
The necessary evaluation effort will be &ccomplished concurrently by 


WDLPR= 406 


SECRET. 165023 


This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, 
oj FWHse sh, vf Cd #* @ « . ot 7 "8 . ae, fe ) 


Sei ee 


designated Air Force, Convair Astronautics and LMSD organizations. 


8 Data Flow: System test data generated as a result 
Of the Reco and Readout Programs will be observed and recorded 
at geographi cal locations as follows: == | 


Vandenberg AFB 

Telemetry Ships 7 

Kaena Point Station, Hawaii 
Chiniak Tracking Station, Alaska 
Recovery Force : 


Northeast Tracking Station, USA 
The types of data involved are: | 


Telemetry data | 

Radar tracking and control data 

Launch (umbilical) data 

Launch (optical) data 

Weather data | : 

Prelaunch Servicing notes 

Recovery data = 

Operations date (reconnaissance readout ) 


To insure the rapid incorporation of test results in the Planning 
and conduct of subsequent operations » it is imperative that & come 


occurring between flights. Every effort will be made, therefore, to 
streamline the data flow Process so that lag times may be minimized, | 


| be Data Handii Procedures: Each item of data required 
to evaluate test resulte will be specified in detailed test objectives 

for each flight. Because of the many individual pieces of information 

which must be assembled within a short period of time, every at 

will be made to deliver each item of data within a specified time. 


& test will be coordinated through the STC. 


_ Cc. Data Reduction: with the exception of data derived 
from metric Optics, all raw SAMOS telemetry test data requiring reduc- 
tion to usable forms will be processed by the contractor date services | 

Since nearly all quantitative information derived from a flight will 

be of this category, rapid Processing of such data | 

the timely flow of information. Also » because of the large volume . 


cessing scheme will be both expedient and highly flexible. permi 
‘an early evaluation of SAMOS results » the data reduction process will 
| | | | WDLPR- 406 
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_ (2) Final Data Compilation: A final, comprehensive 
compilation of launch data &S required for detailed subsy 
will be completed within a period of 3 to 5 days after launch, | 


d. System Evaluation: _A complete evaluation of test 
results will be made. This evaluati | &ll weapon — 
system test activities as they affect the achievement of ultimate 
program goals and objectives, . Major emphasis, however, will be 
devoted to the timely evaluation of system flight tests &s required 
to properly redirect the progr « The areas to be covered will 
include: | | 


(2) Overall system performance in terms of predicted 
versus actual results. _ 3 | . 


(2) Validity of test plans and conduct in terms of 
the timely achievement of test objectives. 


| (3) Techniques and procedures employed in the conduct 
of system test operations, 7 : ; 


a (4) Adequacy and suitability of systems communi ca 
tions, ground support equipment, facilities, and logistics. 


Follow-through action will be taken to investigate problem areas 


revealed by preliminary evaluation and detailed analysis of test 


activity. The actions permit an integrated evaluation of | 
System operation. Necessary renedial actions affecting the planning 


& flight-to-flight basig will be conducted. Operations concepts, 
equipment, and procedures will be modified ag necessary for proper 
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Be € data given in this section applies to the Readout | 
Program and the Be5 Recovery Program, Testing requirements for the 
E-6 Recovery Program have not yet been defined in detail. When defin- 
ed, it is anticipated that requirements and procedures will be similar 
to that listed in this section. | _ , 

a be. Ground Tests: Ip Sddition to satellite vehicle tests, 
components, subassemblies, assemblies, and subsystens shall be sub- 
jected to development tests, qualification tests 9 &nd inspection 
tests as applicable. These tests are defined as follows: ae 
| | Tests: Development tests shall be 
defined as those tests conducted on equipment or material for the — 
purpose of evaluation of performance » Operation, and limits, 


| ) (2) Qualification Tests: Qualification tests shall 
be defined as those tests conducted on equipment or material for the 
purpose of evaluation of the operation under environmental conditions 


(3) ction Tests: Inspection Tests shall be 


the purpose of maintaining surveillance of quality in accordance 
with specified requirements. 7 7 | 


(4) Payload Orbit Similetion Tests: Ground tests 
will be conducted on complete ferret and visual payloads that will 
Simulate long term orbital operation, Programmed operations will 


be conducted in normal orbital sequence to determine weak points 
within the subsystems and critical items related to the payloads. 


out equinment similer in function to that utilized during modifica. 


tion and checkout of flight articles. This capability is required 

to provide adequate testing ina environment for new or 
modified satellite hardware without interfering with the modification | 
and checkout of flight test satellites. Further, this laboratory 
Will provide a capability for simulation and verification of the 


cause of certain on-orbit malfunctions. 


C. Reliabilit Teste: Those tests conducted to determine 
modes of failure; primarily tests to failure or destruction. 2° 


@. Vehicle Systems Tests 


&. The vehicle systems test is conducted after all 


_ Components and subsystems have been installed in the vehicle and 


is performed in compliance with an Acceptance Test Specification, 
| | WDLPR=406  : 
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b. ‘The Santa Cruz Test Base (SCTB) is a test facility 


for captive testing of various configurations of the AGENA vehicle. 


c. After satisfactory completion of the flight vehicle 
systems test at Sunnyvale, the unit will be rted to SCTB. 


| Emphasi g will be placed on engine performance, including propellant 


and pneumatic control. Guidance and control Components, including 
engine &imbeling, will be tested during | firing. The umbilical — 
release mechanism and ground support equipment Will also be tested 
and evaluated at this facility. | | a3 


3. Flight Base Hanger Tests 


hk, | Pad Tests | - | 
gy © Vill be aS booster is erected on the launch pad, 
the SAMOS vehicle will be erected and mated with the booster, | 
a SS WOLPR- ho6é 
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vehicle erected on the ped. Pneumatic tests will be canducted 
to check control and leakage; booster/vehicle interface tests will be 
conducted to test the operation of range safety, guidance, and other 
intersystem functions. The IR scanning system will be tested through 
the RF telemeter link and the command circuits from the blockhouse, 
On early launch vehicles, a dry run countdown will be conducted to 
ensure adequacy of the countdown, compatibility of the blockhouse 
remote control function, and satisfactory system performance, 


b. Prior to missile launch, the vehicle will be unmated 


from the booster and lowered for final laumch preperations. On early 
Vehicles, after prolonged pad tests, it will be necessary to move the . 


vehicle to the hanger for a complete systems test. Prior to re- 


zation will be performed; all subsystems will be tested and monitored 
through the blockhouse consoles and telem » and facility items 
will be checked prepared. The umbilicals Will be ejected at 
lift-off. | | : 


d. Post-launch tests before the vehicle ig in orbit will 
consist of monitoring the tracking and telemetry data. Real-time 
readout of position, staging, Separation, ignition, burnout and 
other parameters Will be provided. Date reduction of the tel 
and tracking data will provide further analysis of System performance. 
For the payload systems, telemetry ta will monitor vibration 
frequencies and emplitudes in critical areas, 


Operations have begun for extensive fly-by tests using — 
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T-33 airerart equipped with & beacon transponder, telemetry trans. 


mitter, and flashing lights to check operation and calibration of 
both the airborne Components and the ground station equipment. The 
tests include S-band beacon interference and operational checkout; 
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INTERIM DATA PROCESSING CAPABILITY FOR Rep 
I. INTERIM DATA PROCESSING | 
a, 
| A. An Appendix I to this document will be published separately 


in the early future which shall take up in detail the procedures for 


processing and handling Rep "take." 


B. The STC as well as the prime or integrating contractors 
requires limited access to this take for purposes of quality assurance 
and control. Accordingly, Some processing and review mist take place 


at the sc, 
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1. Included in the Atlas cogts are three unassigned boosters, 
including estimated launch costs. A firm Schedule for delivery of 
these boosters is not available at the time of the Development Plan 
publication, nor is a firm utilization plan pending completion of a 
complete study now in Progress, | | 


2. Costs for conversion of Pad #3 and associated Gor costs 
at AMR, to Support proposed SAMOS launches for a 5 month period 
— are included in the new Program costs for > months, 
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booster ang vehicle assembly, tracking, control » and telemetry; — 
. data reception, interpretation and dissemination. a | 


follow-on programs. Conversion of the (5-1 (THOR) complex at Vanden- 
allow Bl 


Hampshire » tracking station. A Satellite Test Center » located adjacent 
to the LéMsp Production Plant at Sunnyvale ; California, will serve ag | 
commend, administrative and control center throughout the development 
Phase of this program. : : | = 2° 
3- Prior years military construction Programs have Provided the 
following facilities: a missile assembly building at Vandenberg AFB 
for reassembly, checkout and maintenance Of boosters » Vehicles ang 
satellites 3 Launch Complex Nr..1 at Point Arguello; Support facilities 
at Vandenberg AFR and Point Arguello consisting of technical Support, 
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4, Generally, the facilities requested in the Development Plan for 
the FY-61 MCP include the following: Leunch Complex Nr, 2, consisting 


d+« Technical facilities have been sited in a manner that will permit 
maximm utilization of support facilities at existing military | 
bases or contractor plants. | Support facilities required and » 
rehabilitation of facilities sn existing Military bases required to 
Support the technical facilities are included. Industrial facilities 


8. ‘Definitions of MP actions associated with this Section are as 
follows: | | _ = an | | 


&- Design Start Date: The date ‘upon which the design agent can 


db. Design Completion Date: The date upon which the Air Force 


- ‘Teceives final drawings and specifications from the Architect. 


Engineer for review and approval. It also indicates that, prior to 
the date shown, preliminary drawings and Specifications will have 


been Submitted, reviewed and approved and a contro] estimate provided. 


a. Construction Bop (Beneficial Occupancy Date): ‘The date when 
buildings and/or other construction will be completed to a point that 
Will permit occupancy by the using agency for the purpose of installe- 
tion of wit equipment » Special and/or fixed equipment that is not 
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included as construction contractor-installed property, . 
9. Index Identification System numbers are included to furnish a 
uniform code and reference system for each item in the plan. The 
Index Identification System is made Up as follows: 
BMD Index Identification Systen _ 
Part I Base or Location Part ITI Weapans Systems or 
| Weapons System Phase 


1. Edwards AFR | | 1. WS 107A-1 _ 


2. Holloman AFB | 2. WS 107A-2 
3- Patrick AFB a 3. Ws SL5A 
h Vandenberg AFB A. gamos’ & MIDAS 
2+ ATLAS Opnq, Bases | | LA. Commmications Satellite 
6. TITAN OpNq, Bases ee (Advent ) 
ie OPNL Bases AB. System 609A om 
8. SPACE SYSTEMS Locations «AC | 7 
(1. Bawards. - As listed above ) D+ Common Facility (2 or more 
(2. Holloman - As listed above) _ WS or uses) 


(3. Patrick - As listed above) 6. ICEM - toc 
(4. Vandenberg - As listed above) 7. In - TOC 


8A. Pt Arguello, Calir 8. WS 133A 
SB. New Boston, New Hampshire 
SC. Ottumve, Tow, ‘Part IV Line tten 
8D. Ft. Stevens, Oregon | 
9. MISCELLANEOUS | | Each line item listed under 2 


. Functional Category is 
numbered consecutively, 
Part II Item Functional Category — 
R&D & Space Systens Opns 
1. Launch | 
2. Launch Support = 
3. Area Support/Missize Support 
: Range/Tracking/Telemetry/Control Ops 
- Captive Test | 
- Special Test | | 
- Captive Test Support 
- Ground Based Commmications 


Wed] Onn 


NOTE 1: ‘The Eyp Index Number Consists of four basic parts listed | 
above, Parts I, IT, ITT, and IV. 3 
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PART I defines the location or base, This is indicated by 
the first Dumerical digit ang the alphabetical digit, ir ' 
immediately following the first digit. As noted ‘above, the ARDC 
centers and Vandenberg AFB are identified by the first numerical 
digit alone, - | fs 


PART II defines the items fmetional category, i.e. R&D, 
» Support, ete. This is indicated by the Second mmerical 
digit of the number. ——as 


PART III defines the Weapon Systen. This ig indicated by 
the third Mumerical digit and the alphabetical digit, if any, 
tely following the third numeral. Certain Systems are 
defined by the third numeral alone (ATLAS, TITAN, SAMOS, MIDAS ang 
IREM systems). | | | | | - 


2.3 PART IV indicates the line-item Sequence for each base, 
within each functional Category. "3 & 


Example: EMD Index Nr SF kA 
3 represents a Space System location in Alaska: the 

| first (4) indicates the tracking function of the project; 
| | the (4.A) indicates the Commmications Satellite System 3 
| ‘the (1) indicates the firgt line item at that location 
! | for the specific system and function. | 3 


| | 
{ 
{ 
' 
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